ICCVAM/NICEATM EXPERT PANEL RECOMMENDATIONS FOR THE STANDARDIZATION
AND VALIDATION OF IN VITRO ESTROGEN RECEPTOR (ER) AND ANDROGEN RECEPTOR (AR) BINDING ASSAYS

C. J. Inhof'?, G. Daston®, T. Brown*, B. S. Shane'?, R. R. Tice'?, E. Zeiger®, and W. S. Stokes*®’

'ILS, Inc., RTP, NC, ?National Toxicology Program Interagency Center for the Evaluation of Alternative Toxicological Methods (NICEATM), RTP, NC; °Procter and Gamble, Cincinnati, OH; “Johns Hopkins University,
Baltimore, MD; °Errol Zeiger Consulting, Chapel Hill, NC; °National Institute of Environmental Health Sciences, RTP, NC; “Interagency Coordinating Committee on the Validation of Alternative Methods (ICCVAM)

Abstract Background Expert Panel|Review, Selected Panel Recommendations for Development and Selected Minimum Procedural Standards for Proposed Test Substances for ER Binding Expert Panel Members
) ) ) ) o _ Validation of In Vitro ER and AR Binding Assays In Vitro ER and AR Binding Assays Validation Studies
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organized for future validation studies to ensure comparability of data.

Please refer to SOT 2003 poster 1072 entitled “ICCVAM Proposed
Substances for the Validation of In Vitro Estrogen Receptor (ER) and
Androgen Receptor (AR) Binding and Transcriptional Activation (TA)
Assays ” for more information about the substances recommended for
validation studies.

extracts to prevent receptor degradation.

Separation of Bound from Free Radioligand: Dextran-coated charcoal
is recommended.
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There were not enough in vitro AR data in the literature for an assessment
of comparative test method performance and reliability.

literature search for relevant peer-reviewed publications on the test methods,
and summarized the available pertinent data, protocols, and other relevant
information about the assays, in background review documents specific to each
assay type. A preliminary assessment of this information by ICCVAM and EPA
determined that there were no adequately validated test methods. Although
none of the test methods were sufficiently standardized at that time, there was
ample information to develop recommendations for future development and
validation efforts. To facilitate standardization and validation of the test methods,
ICCVAM and NICEATM convened an independent Expert Panel (Panel) in May
2002 to evaluate the available data and protocols for 14 in vitro ER binding
methods, 11 in vitro AR binding methods, and a variety of in vitro ER and AR
transcriptional activation methods. Based on the available information, the
Panel made a number of recommendations on future test method development
and validation efforts, including:

- Available information on the metabolism of the substances
proposed for validation should be compiled, including the degree
to which metabolism of the substances affects binding to the
receptor.

Competitor Concentration (M)

Protocols for In Vitro ER & AR Binding Assays

EPA. 1998. Endocrine Disruptor Screening Program; Proposed Statement of Policy. 63 FR
71542-71568.
Available: http://www.epa.gov/scipoly/oscpendo/fr122898_1.pdf

Figure 1. Representative Competitive Binding Curves (Estrogen Receptor) To det ine the ad  exist tocols. the Panel ved
0 determine the adequacy of existing protocols, the Panel was aske
to review two protocols from the U.S. EPA: one for an ER binding assay
that uses rat uterine cytosol (RUC), and the other for an AR binding
assay that uses rat prostate cytosol (RPC). In addition, the Panel
reviewed several protocols submitted by non-EPA scientists who routinely

use these assays.

ICCVAM. 1997. Validation and Regulatory Acceptance of Toxicological Test Methods: A
Report of the ad hoc Coordinating C i on the Validation of Alternative
Methods. NIH Publication No. 97-3981. National Institute of Environmental Health Sciences,
Research Triangle Park, North Carolina.

Available: http://iccvam.niehs.nih.gov/docs/guidelines/validate.pdf

Rationale for Inclusion of In Vitro ER and AR Binding Assays
in the EDSP Tier 1 Screening Battery

Panel Recommendations:

« Suitable for large-scale screening
» Based on well-elucidated mechanisms of action
+ Measure specific effects

« The identification of test methods that should be the focus of future validation
efforts, and their relative priority;

« Proposed minimum procedural standards for each type of test method;
« The adequacy of available test method protocols for validation studies; and
« Test substances proposed for future validation studies.

« The U.S. EPA RUC protocol could serve as a template for other in
vitro ER binding assays after the protocol is revised to include the
recommended minimum procedural standards.

+ The U.S. EPA RPC protocol requires additional information. None
of the other AR binding protocols was sufficiently detailed or
standardized to support recommendations for or against their use.

« Al protocols developed to standardize and validate the assays should

incorporate the minimum procedural standards endorsed by the
Panel.

ICCVAM/NICEATM Expert Panel Final Report. 2002. “ICCVAM/NICEATM Expert Panel
Evaluation of the Validation Status of /n Vitro Test Methods for Detecting Endocrine Disruptors:
Estrogen Receptor and Androgen Receptor Binding and Transcriptional Activation Assays.”
National Institute of Environmental Health Sciences, Research Triangle Park, North Carolina.
Available: http:/ficcvam.niehs.nih.gov/methods/endodocs/final/panelrpt.pdf

Scientific Basis for Using In Vitro ER and AR Binding Assays
as Screening Methods for Endocrine Disruption

NIEHS. 2002a. NICEATM Background Review Document (BRD) “Current Status of Test
Methods for Detecting Endocrine Disruptors: In Vitro Estrogen Receptor Binding Assays.”

National Institute of Environmental Health Sciences, Research Triangle Park, North Carolina.
Available: http://iccvam.niehs.nih.gov/methods/endocrine.htm

This poster presents a summary of the results of the Panel review of in vitro
ER and AR binding assays, which was based on the information summarized
in the NICEATM background review documents.

Please refer to SOT 2003 poster #1071 entitled “lCCVAM/NICEATM Expert
Panel Recommendations for the Standardization and Validation of /n Vitro ER
and AR Transcriptional Activation Assays” for corresponding information about
the transcriptional activation assays.

The current hypothesis for ER- and AR-mediated endocrine disruption is that
certain xenobiotic substances bind to the receptor and either mimic or block the
action of the endogenous ligand (i.e., 17p-estradiol; 5a-dihydrotestosterone).

NIEHS. 2002b. NICEATM Background Review Document (BRD) “Current Status of Test
Methods for Detecting Endocrine Disruptors: In Vitro Androgen Receptor Binding Assays.”
National Institute of Environmental Health Sciences, Research Triangle Park, North Carolina.
Available: http://iccvam.niehs.nih.gov/methods/endocrine.htm

In vitro ER and AR binding assays are designed to identify substances that bind
to the ER or AR and that might act as an ER or AR agonist or antagonist in vivo.
Receptor binding assays detect both agonists and antagonists, but cannot
distinguish between the two, and are therefore not sufficient to predict subsequent
cellular effects, or to predict adverse effects in humans.

For more information about this review, please refer to NIH Publication 03-4503, titled
ICCVAM Evaluation of In Vitro Test Methods for Detecting Potential Endocrine Disruptors:
Estrogen Receptor and Androgen Receptor Binding and Transcriptional Activation Assays.
This report, as well as additional information about ICCVAM and NICEATM, are available

on the ICCVAM website (http://iccvam.niehs.nih.gov).




